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(54) HOLE PATTERN FORMING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a round hole 
pattern shape with a high aspect ratio when a film 
to be etched is dry-etched through a resist film 
with a hole pattern as a mask to form a hole pattern. 

SOLUTION: The hole pattern forming method 
includes a 1st step in which a hole patterned 
photosensitive material film is formed on a film to 
be etched on a semiconductor substrate and a 2nd 
step in which the film to be etched is dry-etched, 
with high density plasma of ^1x1010 cm-3 through 
the hole patterned photosensitive material film as 
part of a mask to form the objective round hole 
pattern comprising the film to be etched and having 
a high aspect ratio. A novolak type resist 
containing a novolak resin as a base polymer and a 
quinonediazido compound as an acid generating 
agent is used as the constituent photosensitive 
material of the photosensitive material film. 
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IKfcLT. HMiBteX.7^>';/)lt::*tLTlXl QiOcm 

[000 1] 
[0002] 

t.-rm 1 (a) izijk-tJ: ^ <,z. ^t^mm i ±(o«x y 
>'i?')K2Ji(c. j^-yi^^N-rJ'-y-ft (4) ^titcm^mt 

{±, l^xx b 3 2rMx-y^y^H2<7)±tc«l«-r-g.Xg 
t . <jft*7 0 0—4 0 0 nm ) ^t\>H±j&mh 

m. (&«4 0 0-3 0 0nm) Sr. m^ytWitLX. U 

i^xhrnmsizmmr^xut. u-xxhscosgstgu. 
*3^:{4*H3j=fg|5S:, mimizr^^-\txmm-$-^^xm 

[00 0 3] mzmi(b)l,zm-tJ:diz. Ti-^-;U^^9- 

wt;(4) ^ixtzh-i^xhmms^-^x^i^zLx. MX 



•y iJ^'M 2 izM LT h' 7 X -y ^>-i?'?r^T^ 3 i i: 
iO. n-^-jw^9-y-(t (4) $ix3t^>=-xhtsjK3<50 

/N-^'-VJg^S'. ttx.y^>'jJ^^2fcK^LT. ISIifix 
[0004] iJCtiia 1 (c)t:^-rJ: t^. ^W^•:?— 
f*»Kl±tc. 1iftx>yf->'^|S*>/i,^S*-;W\-^-y 

[0005] ±si<r). ■erS^t (^«7 O 0~4 0 0 n 
m) h^^'^iiiS^^m (&;R4 0 0--3 0 0nni) (Dm 

tf(MiznmT^itmm^j:i^>^x h t lxh. ^-x*f 
o-^-izyTt-^^^y^mm^:. ^it^^iz^yyi^T'^ 

Xh?r. yiny -y ^mUi^Xh k^Ji) . J:<7)l/i>'XV 
MAH iiDf^) ^t'tCftS^ixS^r/U;* U7M§?Rc7)I| 

i^iftm^izx^mmzj:*)^ yfy;^ 
■y ^ mmizM Lxmmi^mim $r ^t-^vrj^t-fc i, . 

[0006] ^3t. iiei^i^X htci OJg^Silfc*- 
/UJ-i^-y 4^-7X9 tLX. ±l2Sx-y^>'^JK2 2r 
H^'fX'y^y^^-r-S^vii^tcfi, KJCtt-f ^yx-yf-y 

:f}Mzii^ m^-^my^x^^^y. mmm-^my^ 

^x^2m^9^y. ^m^=yX'rz9-{yf£)£ifih 

[0007] 

[||BB3&*«^LJ;^i:t-SgSS] tCi^T. IRIi*^ 

irTv^-S. zcotitb^ VViP'^y >tyu-^xxi±^ H^K 

Sit*f*IS:ffiV^|,Uy:/-57<frn-feXi:LT{i, KrF 
Xdfi/'VP— t?^"— (^;^2 4 8 nm) , ArFX^^'V 
U—^- 9 3 nm) ^<7)^SI^HI^. i-y^'O 

^im^hiimtf^m^^tLX^^^, -etx. c:c7)j;a55r 

'iyi>—^i^B-i-)V- tv^fx • vv— y ( i bm) tt 
""-(b^ii^iM^i^'xbj ;&i:siii§ix-cv^s. -fb^ii 
<^ 1/ i^'x h (± . ^fuz^^^ti h mmwm^t^\ 
^(m,^n<^wo<zx'o'm:^^^. ^<rm.<^m^ 
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[0008] —15. v'JT. ^ izi. ^m^^i\fziir^—)V)-^ 

[0009] ZZX\ ■it^mmmUiy'Xht:'?Xi^tL 
ig^Sr 5 XV ^' -f r<7)X .y f-^^^aSrffl^.^Jt^^tc: 

{±, ffiX-y^>-^'Mfc?^Jt§fL-l.^-;U>'N°^'->'{±. M 

Kf5ttx.yf-y:^tcJ:0s tSxv^>'t5''M2$:H7-fx 

y-it-^'m^ . RiSttx .y f->-i5'tci^#$i-^a7°7Xv^' 

^■tP^*£-&S7°vXv^'^ rSrfflv^fjii^tza. fex 

^rO. *-;k^?-^X{i. ^b^iMjiMl^i^X h i&ffl 

[0 0 10] -e-LT. ^(*:^IIIS&tit3V^T. 020 
J: ^ ^mmm^. i)>-:>iz^ X<?D3 >-;5' ^ 

#^1f-<X£0r?>-i?:7 h^-zl-i:. iSISt *qr^(:ffl5 

[00 11] t.fz, ta§*coy--J?9 yi?MU-i/'Xh^-7X 
'?t\^tci^iz},i^ mMd^'lAtoo^S^-^Mr^Xv 



:J'-frcOx-y^>'i7'^g$:fflV^?,i:. ^J^-zi-y^mz 
[00121 *l|BH{i. ±M<^)kiZ^^. y jK7 <y 

[00 13] 

[S®^W;9^^l.7tA^c^¥f5] *«H3iOif*JIltc*-*^ 

tiJtlRx 'y ^Vi^^igcoifc. ^^~;w'^i$'-yit^tirzm 

y'(t^titz!§ttmmfm^'?xi^<7)-mbLx. mmm 
:r.^yi-yymzMLx 1 x i o^o cm- ^mLcommmy 

^XvfcrJ: I? h-7-fx>yf->-:?^S:fi=«*\ Mtetex-y^v 

J^fiet--i.m2coiSt. Sr-^;^. B>riaS*tt«^MSr1« 
lSc-rSJS3Ktt*m{4. ^-Xd^Uv-t LTc7)y;J?^«y 
^ffiflg. l^^^lkLXC^^yyi^Ti^V^t-^^^^ 

i>(7)X'$>h. 

[0014] 2|s:^HJcr,it*II2tC*»35r»i,;J^— ypyN'^— y 

mmimit. m^miMmco^^~)P^-^:^-ycr>mf&iT 

mizi5\^X. B!ria^x«yf->'irjK€riS®Sr9XvfcJ; 
*) K^^x>y^y^-r-l.^g«. r^Xvfr^^-fr-S, 

^mz.tzh COT* ^ C i: Sr^Sii: f -S. t c7)-C'S, I, . 
[0015] :^^m(^W^3iZ-b>i}>&:!i-^—JW^^—y 

<^m^yfmi±. m^itm<o:!t^-)w^is^~y<mm.-if 

miZHK^X. Hilie«X y^Vi/^^^®JK7'^X-7tCj: 

0 K7^x>yf-i^i/-^'S.^B{i, i^^^T7X-7^ 

^ o h n y. mmm^my^ 

X'7 2J^»^-<7\ ^®jS7*9X<'^^7*<7)y^XvH 

7 ^ X >y f - yi^-^xh i>zb^mmt-thh <r>X'^ 

[00 16] 

[ wmmwrnm ] ( mmmm i ) liir . 

01 (a) ~(c) S:#BaL^*«^>iiBB-ri.. i-r, 01 

(a)tC:^-r J; o iz. Mx>yf-V^M2±lC7it-;l.y\-:?- 

y^b { 4 ) s^x/ci^ vx hmms ^mm-h . citti. 

l^i^'X h 3 S:l3Sx.y^y^'!12(3D±tittflrr^X^i: . 
S3femi: LTKr FX^i/-7^— r- (^^^24 8 n 
m) . Ar FXdr>"7V— »f- (^*1 9 3 nm) 
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[0017] m 1 (b) tc^-r J: o t-. 

X .y ^ i^j/H 2 lc*t LT H 7 X y f- >^'?r^T^ 5 i: 
tJ;!?. *-;ixyN"^'->"fb (4) ^ixtzU-Jxh^ms 

tC, 01 (c)fcjK-rJ;^t^. :^t-;p>'N-^->'-fl: (4) $ 
1 ± t . I^x -7 f - VcT'fl^ 2 A> ^ ^ -S. 7}^ — - > 5 
[0018] mzm^^fc^lb -Ch^^^iiK ±sZ<r>JLUT 

a. ise5ft{s> mytymt l-c^^ m^io o-4 o 

Onm) ^mnm (jfe«4 0 0~-3 0 0nm) ^fflV^ 

7 7ffi)]i2r . mym^-5^iz^yyi^r>^ vit^^m 

v>TV>S, ^: COP- hti. it^jK§nitgP:»-cor;l';i& 
^^'!;'At Hn^i^h') ^j:t't,zim^tl^%T/U}!j UtK 

6. una, ±mm^(^m^^^j:-t^yyi^'T>'}^^t^ 
ma^m^-x^v^-x-hhyt^^ -y ^mm^zMLr 
mmm±m^^-ti>i}K m^yyi^n^Y'tt^mit. ± 

imy^MizX^mytizi: O ^ v^^/t^jifi^Slfc ^ 

[0 0 19] diifc^rtr. is*. w^^j:'¥mi^mm 

(»ft24 8nm) . A r F X^f i^v 1/ — T- (jS«l 

9 3 n m ) ^cojs^^'h^^. i^y^uh vi>-mmmo 

Mi{i'fi6ttc7)^>{k, -ft^-^^^ffisj. mmsjm<oit^ 

^m^^m^-^. m^mizM-tmmmm^izii^^ 
xmitThm^i:mmLx. ^^■s''-y^mmthh<r>X' 

[0020] ^co-ft^tiJiMl/vX hcO*ll^«3^T $>^ 



[0021 ] Lil}-L^i}-(i>. ±feoB?^^JcO-5 *>, t' 

ixi. i^ryy yit'^m^m^^fc'it^mmnu'jx h 

<±. ;k>'N'^'->'-fb$iXf^W'>''XMRM3 2rV 

X^'tLt, m:^'y^y^m2lzML¥^-^ :ii'y^yy 
iff^mAz. 2^iXkcr)mMiij'OV^^:c«/^y'Sr^ 

m^m^^&t. isi2t:^-rj;ofc. m^r^y^yvmizj: 

i>^.-)UJ^i^~y5liMMm^l,zy^6, iati, ftlicoBi 
^^J*^\ ^ (fi^iRJfl 6 0-C^jei.S^T'(7)ffiS) ^ 

[0022] LT. ^f*:*«|pim;i5V^T. 02^0 

^-^^ bd^-zps t , wSit t^^kzmiw^^ix 

[0023] 2|s^<^?^J»-CUiBJLTl^^^-'>AJS-fb 
^^!li:tT^. x;l^;^-'>AtM. 3-F-'>AJS, t'J 

ifm-fhix^. xiV-a-^yit-^tLXM. e-'trhyx 
^-X)V:i-^zi.)VX)V-!i'sy^j:}i1fimfi^iXh^ X 
/P'*>-KxxT';Hb-&tii: LT(i, T/V^iVxjVTtsym 
xxt^/I^. i^oT^t'^/i'X^l'^i^ffixxT^yu. T'J— ;^ 
x;^;^>'Kxxr';^, ^ $yx;u:fv:^-h**pif <i>ix 
I., 

[0024] *IIMc7)J^SITMBfl LT , 2-^ULhcO 

masSTtoH^-fx^yf-y^r-i^rs^lfc LT{J. itcT^X 

^w.w^^j:mt\^x\±. mm^m.y'^x^ (icp, indue 

tion Coupling Plasma) ^^T^ ^^^-i -S^Viy^^ 
(ECR , Electron Cyclotron Resonance) y\ ^fi 
X~7 (RIE, Reactive Ion Etcing - D 
ouble Freqency Plasma ) 7", ^ffiJfe^'^Xv (SW 

P, Surface Wave Plasma) 9 ^ y't'^^W ^ixh , 

mMtt^^-X'$>hY^ ^ x,"/^yV-}j^tLX\i. 

tkaM'y"yX~7 (RIE, Reactive Ion Etcing - Plasma 

[0025] 2'0\:X±.<^Wm.^i:^^V=7^:t.'y^yy-H 
^t. mj!g*^'#--C35>SK7'fx.y^^i?':^itit^Jt!K 
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[0 0 2 6] 03 tc:. y'^X-7^S.t:t^-)\/^-iX. R 

^t^mi^Ul<^±lzBPSG (Boro-Phos 
pho Silicate Glass) 
•y^yym2^^ 1 200nni«l«L^. l/^-'Xh^ 
{4« lOOOnm, U V^^7 -^^t?D5^5-;^^f^X{4, 
3 0 0 nmi: Li^c, i<OJ®^. R I E CO^I^T'S) -I. T 5 
Xv^^^ 1 X 1 0 » 0 c m- 3 ^ X-vlSi^T* 

f^i;{5(^|5l^i03 0 0nm-e^>-g., L*>L-. 1X1 0»» 

c m- 3 vx±.<Dmm^y'7 x-^wmz^^ h iz-otix . iftx 

;L'-9--^Xi,S£::*:LTU<c:k*^"i5*^-S., c:<?D^m*><i>. 
MX -y f-yi/JKOT^-yWN"^ 5 co?g^^{±r5X-7^ 

[0 0 2 7] t¥*coy;if^-yi?Sl/>''XhSr 
^Xi^tL^^*^, *f>i9>S^'frc7)SJ£ttx.y^>-i5^ 
SrfflV tex <y f - >'i/M2 (3 J; ^ ;^-;P>'n-^'- y 5 

^ LT . V ^ y 2 J; ^ - >- 5 {4 

X^i: Lf^i^-^T't. Sajg-&MT^XV:J'-^T<0^ 
ttx -y f-y^rSrffli^TiS^x >y ^>'iJ^IK2 J: S d^-yt-VN- 
:5'-y5S:ffMLTi>. ISx ■y^yi?'"K2lCj; ^7}s-;i. 

<50) S:!Rf^£0r^7-Yx-yf-yi?^ra-feX {2oJiLfc.<50fl: 
jg&«>oH7'fxv^yi5^:^r3»:) t^ffi^^/^^^b-fr-^vittc 

[ 0 0 2 8 ] i^:. m'izm'tm^.m, 

{4, ■!ir^~)VJ'^9-ycr,MmmW^<ry^^z\t^'\&.i}^tc 
l.'>C:i:*<l5{i'HJ^,:*^i:25r-5>t. iJt. U v'X h c^^iBtl^ 
^ K 7 X .y ^y i S u i-'x h<m\ t^tiMit . * 
_;^ys-^_ycr)SS?^*^^<30^tc{4ftfftt*>^V'>C: k 

y^^'mmit. *-;^^^•^-y(?DS»K'^.co^t(4^^c 

<D?§^{4. ^^-jw<i^-ycr>ssm^^(r>^izii^ 

[0 0 2 9] IJIT. Pv'xh, ai»'^-^x>/^y^-:^r 
s^rcOjtvHcij:'!., ;P-^N°^-yo®«tcoi^-COllK 



[00 3 0] (mi^OA*|s0y) ^f, i/'j3yA>«i./ir.2> 
1 CO±tC. B P S G*^ ^^I.MX >y ^y^^)^ 
2 5:. 12 0 0 nmtflWLJt, <5?K. '<.-:;?..-K!;v— 
LTOr;!^* 'J HjgttSJil-C'S) ^ P H S ( --K U b K 
v':z.^p-y) '^-X.-i<U-7-t;SiS-&LTir^.S.iR 

LT£7)X;W;i^y-^' S K-f(:-^^T'$>-I.N-i>y>':r;l^ 

^;i't*»^>5r'SUi''xh {-fb^iiiPiSi/i/xh) m. 
X-y^y:?^M2±tC^^eLT. <Xt;i4 0'C-C6 0#^ia 
l^«!ra$rffV\ 1 0O0nm<OJKJl$-^^SVi;';^h1S 

[003 1]iji:fc. Pi^'Xh?AJK3lc*tLT. VX^S: 

— :J' (IJiT, PEB, post-exposure baking, fcOfUi) 
i:LT. 1 5 0°CT9 0#cDjlE^*aS5:L3t. <^C=. 
>^"XhMM3cOHBJtgB$r. 2. 3 8%TMAH7l<j§?ig*^ 
^.^^ia«?lS^Cj§M§-(i:T, VvXb5sSTO3<^*Bg|tgp 
t^(:>ti:h . ma^^ X ( 7i:-}U(7)m.m) *^'3 O O n mt- 
feS. *-;l^^t;5'-y{t:^ft/cUj^Xh^3 5-?^fiEL 

[0032] >ki5. CliOW-i/X h{4. l^i^'X hMW^iO 
Jl«a^#ttT. «M»3&5|S^t^<-X;K'J-7- 

SL-T< S d i: 2-R)5< M i: S: SfKji: LfcU-i^'X hXhh 
Ui^'xhcoiSfi^Ji. ;^?^x|6^?aeT'$).g. 

1 5 o'cir^tTcoMmmmi.zji'^xhui^x h/s-^- 

y®«{4^®L53r<^Stc7)t^S. ^i7)iSifi?!i14 
{±, t¥*c7)y -y ^J'SUi/x h J; D fcfim^:«pttS:l^ 

^i,cr>Xh^. 

[0033] mz^ ^^-;^^^°^'-y^^:§^^?t Wi^x 

m3^-?xi^bLX. teX.y^yi?'M2<0H7-^X«yf- 

y^^^T^-^/i, H7'fx.y^yir^S{4. iil^iS-^S 
y^X'?^-(T^mmLf.i, F^'fx>yf-y^''^m4. 
xvf-yi5^;^xt LT<4. C2 Fg . i-ryj<m^ 

(4. 5—1 OmTo r r , >'^"-f rx^NV-{4. 1000 
W, y-XVNV— (4, 2 1 0 0W-C3!>.&, C:cOB#c7)r7 
X-7^gJK{4, 8X 1 OiOcm-a-C-S)^. t.fz. Jiiei^i^ 
XhtfifeX'y^y:?^^2i:<50X.y^y^i^J:b{4. y5i< 
9v^SU'>''XVhJ:b«?L-T*«j9 0%T'^^-d/:: (-r^*) 

-fL^iilgS^i/'xhcotj-j^^iiJ/^ti^v^) . 
[0 0 34) JigcDUv-'xh, atXK^-^x yf-y^^ 
i; 0 MX -y f - y ^^/^ 2 tc^-zu^N-^J' - y 5 L 

{4*iiv^^t^S?^i:^'9. ^^f^^!RF1t**^#^n^. ^ 
/i. 4'.-;H?-^XJ4*«j3 1 0 ntnt'fcO. ^iOffiSg^: 

[0 03 5] (micO##C?iJ) 



!(6) 001-159816 (P200 1-1 5448 



[0036] K-X7i<:*J-7-k LX(r>TJ\^:^ UlS^ttffl 

-(b^X'fc s b .X X ^ o v-zi^x^i^^^ - /pi^'r y;< ^' 

iXlC 1 4 0°CT-6 Omv^mi:^^.. 1 0 0 0 n mco 
[0037] ±K«OW'i^'X h , S,l>'K^-<Xvf-yi5''^ 

[0 0 3 8] (^2<7)##flJX-x*fUv-i: LT« 
L-Cc7)T-t::?-;l^ffi, m.%^mtLX<r)i^rvj<^ yit 

-^T-*-l)b'XS^i?a's.afi^;W^;P7}v-;l^j;=7'V'^:S' 

i?:t:i8 0°C-C'9 0#JP,^a2:^fV\ 1 0 0 0 nm(OJK 

{i, «K«t-T-fe^'-^t'aSrffll^TV->S^j9^, 13 0*C 
^«-Clft«a**"@C 0 . T-- y y;?^^{!l^i{i:^f 'Sr^^itT 

[0 0 3 9] iiCt;. U-i>XhTO3(3«t-CVX^'2:jV 

1 1 o'CT9Q'^'cr)tvm&m^Ltz, mz^ vj^vm 

JP3(7)fiS*tgP2:. 2. 3 8%TMAH7t<jt?S*^4.=5:S3R 
^}iSlcv§l»$-ti:T, pyxht!dl3cD*MWgP*-'^=& 
^P^f-f X *»'3 0 0 nmT'35i>J^ 

-;^^^•i5'-y•^fcS^^^^i^'x hS«»3 ^jg^t/c. 

[0 0 4 0] mz^ ^^9~yit^ixtzVV:xvw§:3^ 
vx^'i:LT, 1iSx>/f-y^-|K2c7)H7-f x>y^yi?'$r 
It'Sr-^^:, H7>fx>y^yi/^Sl±. ^S«g-^:r7::^ 
v^^r^^fflL/t. H^'<x.yf->'i?'^mi, x.y^ 
yj?';^"Xi: LTtt, CHFg 1:CF4 , r iOif^ 

X^X$-ffll\ f-^>-^N'*SJK{±l 50mTorr. mU 
^ty-{± 1 0 0 0 Wt L/i:. C:cO^<07-^Xv|5]gt±, 
5X1 09cm-3T35-i.« 

[0041] ±iS<D^i/X b , K 7-^ X>y f->':?'S^ 
mcJ: *)m.:^ y^y-!^mi.ZTii~)W^^-y5^m^Vtz 
kZ^. 04(d)(c^-rJ;atc. 5tLSJ^«i:^0^W^ 
#ttA^'#'^tLfo, ^^~fVV-<Xiim3 0 5 n mt- 



[0042] (SI2<5OA#:0IJ) ^-Xd^'Jv-t LTtfO 

r;i'*';ii^ftfflflgTa(!>SPHs (^jrubKo^fi^xf- 

l^y) ^-X;lfy-7-t;3g-^LTV^^«aSi: 
LTcOT-t K5&±^Ji: L-C(5D:t-'>AJS'(t^ 

!|^T'ib-& h V yai—JUXfly:t-—^M. h U 7 b . jt^ 
t LT<^a^x^;Pi: A»^>:3rS i/;^ b {-fb^il^^ 
i/'Xb) mxvf-y^?'M2±lc»^LT. yi:t380 
'CX'9 omnmm^n\'\ l O O O nmc0^5r^-r 

sp-i^xMiftKssrj^^L/i. z</)Ui^xhii, ^mm 

\,zT-^:^-Jl'm^m^^X^^^fzib. 1 3 O'CW^X'SSi^ 

sm mmmcomst) T--vyixmmiMT 

[004 3] <Kt3. Pi^'XhfiSai3tcML.TvXi^S::fr 

LTKrFx^i^-7P— rSrtEJ^LTtf*. P E B fc LT 

1 1 0 'cr 9 0 ^coMmiim^ l fz , j^tc . wjxhm 

mwnzmm^-^x. ui-'xhiim3(^^mMmt'<^^j: 

^ 9 - yit^ tifz u=jxhmm3^mmLfz, 
[0 044] mz. ^•^■f^-y-ft^titzui^xhrnms^ 

vx^tLT. 5Sx>y^>-ir-TO2<?)K9^X'yf->'^r^ 
^T'Sr-p/t. ^fr(iJgl<7)*fiisMtig-T'S>'9, 1^^^ 
ST9X'v^-<7-Tfif=5:-'7t. ±ia^v=xbi:ISx>yf- 

y^/Mtostrnti. y^^'y^avi/'xbhJt«!St 
T , 8 0 %x-h tz . -r^h-ib , it^mmmu i^x h 

[0 04 5] IMCOU-Jxh. 2it»'7>fX'y^>-iJ^^ 

mzx K>m^-yi-yym2izyti-)w-^i^~y 5^mfS.L 

^'mtil^^^(i>tU-Z. S3t*-/Hf-fX{±«fj3 0 5nm'r 

hK>. ^m<^mQtpW:i^i^^<^n^ni^x'h'>fz, 

[0 04 6] (IS3c7)##Caj) ^-X-+fyv-i: LTO 
rf\^:^ U li?mffiliTS> I.PHS (:K>JbKD=af>'X^ 
uy) <-X;KUv-tc^^LTV^-S.«^t 

■^X'h^ h Oyx.—JV-X/V'Ti^z::.^^, hOyU—hbiy 
TY?t 9 y-it-^Th S b'X ( 3 x -;WX/P 

Teorob-i^y^/'j rj— ^I'^y^f-yt'X— r-'WT-bT- 
hfcA^^j^rSl/xXh (-fb^fiMi/vxb) isgx 

•y ^ 2 itcM^li LT , JXtC 8 0 'CX' 9 0 ^Ja^ft^ia 
a2r^T<'\ 10 00nm(7)PJP$:W-r.g.l/>''XMS«3 
^m^Vfz. dcOI^i^xHi, fi^a^t^T-feiJ'-yJ^S^ 
ffl^,^Tl^5fe«), 1 3 O-C^TjBiWaS («^*c7)Sf 

[ 0 0 4 7 ] <^i:^^. i^i^'xh^Msts^LT. -^x-^^ 

irLX^ K rFX:^f>"7^--r2:H3ttLJtf*, PEBt 

LT 1 1 0°CT-9 0%if<OMm!mi: L-fz. 
[0048] mz^ ^'i9-yit^ixi-z\^=Jxh^^3^ 
vx^atT. lfix>y^y^"^2c7)H7-^X'y^yi?'Sr 
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[0049] ±U<^Ui^Xh, atXK^-fX^yf-V^^^ 

[0 0 5 0] (m4cO##0lJ) t LTO 
tcM^SLT, <>:tC. 8 0'CT-9 0#jDiai!aa?r^TVV 1 

[00 5 1] ^-xx^«JK3^^>i^L■r-7x^7 5r/^ 

LTi^ (^;R3 6 5nm) STBH-fLfef*. PEBi:L 
X. 1 1 0*C-C9 0#<0jDl?ft«3a^ L^c, iJllc, l^i^'X 



hm3<^msU^. 2. 3 8%TMAH7j<^M*-<i>:5r 

^shmu^^x {iir—)V(7)m.m *«3 o o n m-r-fca^^ 

-;I^>'N"^'-Wt$tLfcIx>'xMaM3 2-»^L:^, it- 
[0052] mz. Wt$iT.3t u-i^'x hm 

[00 53] ±lB<?5l^v'Xh, ^atXH^-fx^yf-^-i!^^ 
frfcrj; '??Sx.yf-yi^M2fc4t-;L'yN-:5'-i^ 5 ^j^ggL 
/tfcci'!), ia4(f)ic:S^-rJ: n'^'-XI, 
t'-^ i^<^ b' 9^ X >y ^ y^'^^i^T t . fAmm^t =Sr 0 s 

5 n mXh •) . ^;£<^ffiSig^fi2;:^ t^r< . ^Sf^r^r 

[00 54] 
[«1] 





«fai 






rr-* 








PHS 


t-7*f*Il7AS 












PHS 






«u 








PHS 








IHIIt«-il 


AS 




PHS 












#4HH3 


PHS 




(«^} 






AS 


#«M4 








ft u 













WPIii5:VX^c7)-gpt LT. HfnBMx-/^>':/;^lcSt 
LT 1 X 1 0'«c m-3JiLhfO«^^r9X'-7HrJ; 0 
'fX>yf->'^&fi=*'\ flfrieMX^yf-yj/HA^J^^^^T 

X'^i? hJ:b(?)3tlfflOrf^-;I^^N-^->'S:Ji^l5fe-f-.?.Sg2<OX 



PHS : r^m^'a^^jfi^'yvrnw 

{i, <-xif>j-7-t LT(7)y;^'^-y^iKflis 

y/if^ y^Ml^S/'Xh^rfflV^SJ^-^Tts Mx y^^-^ 
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[00 5 5] tfz. ti5l^3S2^3iaa^^*-/^■>^•^'->'CO 
[00 56] iit, mims ^^le^c^);^-;^>'^■^'->-cO 



[HI] (a) ~(c) {i*^Hj, at/«e*0iJfc:J:S7ls-;w 

0. Ax/mmm. mmmxh^. 

[02 ] fi!*c07^-;u/N-^-^^gfi)i:^tcfcttSPnm^ 

[03 ] *%B^ti*^*-^*-;U>'N*:5'->'cojg^:^^t:i5 
lt^rvX^S&JSt7^-;i^jg4^. -^f-fXtoM^Sr^-r 

[114] (a) ~(f) {ia^|j^ll~225.l>'##CTl~4C0 

ycr^^^w^-rmx'i) h . 

1 ^mwmwL 

2 *5;x.yf-yi/lK 

3 ]yi^XVW^ 

5 y 



[HI] 



[112] 
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[03] 




1X10^0 1X10" 



1X10^2 




(a) mH^m^ 



[04] 



(b) Af(«2 







■ f 


"I. 
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(c) 



(d) ##«2 



(e) #*^3 



(f) 0«^4 



